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1 1 

^■^mmy-^ymi9§,m^yr4^<(7)mm<^9:^x ^m<^£^x^. mmk^jmi^itoy^^ 
[tmm 2 1 

mris 7 ym^^mity r 4 ^^<DXtsmm legem $ tt. miefi-^^tc-^^ iX'2>^«^^ ^ 
a: ^> mte^ 2 lafe^tii =^$ij»-r -i. ^ $ ^ t^n ^ :i t ^mm. t-t^ m^m 1 ie«co 

9 V > T >- T'o 

^wwo A;'3^ 7 - ^ ^ ^ ^ ^ i" A:^ * ^ ^ t . 

i ti -5. ^ ta / ^° 7 - ;^ =^ ^ ^ ^ i" ^ i±l ^ - ^ > 

H<jiEA;0^-^^E:s:a^fjfem;'j*-=-^^M5i>^^>#^a^t^mi§*ie^o%^T, Huiei^ 

-7 ^ T > 7°o 

mityr^ n\zm^ $ ^hWnWs1^it(r>j<i^-(r>Ji^^ y A -yy ic^i- YUm-fh >i i ^ 
#m t -r ^ it*]^ 2 lemo y-ryryy. 

mi^M 5 ] 

*)A;'^^^°7-^^;^ TS^^Bf^'fiJiiLi tz L r v> ^ vMs-^ ■^^^■«;vo7-7:^iiilistcg|#i--2. 
!8ti)e^^^>;i-<7)yN°7-=^-etiW7'f - 7 - Kaim-r^c t ^#g!i:i:-r-i>W*]^2 

, ^;}xfjM^^^^^;K7)ttl;'3^^°7-^^;i-5^^T;f^'fit<h't'5) ct 9. mf5f^^®b*a7t<7)/N°7 - 

:5.y^~HuiSH>r:^ii)^7to^^°7-^7'f - 7 - Ksu^-r-S) - ^s^WLt-r ^mi^^2%z 

W.<Dy-7yTyyo 

^lEfijiflj^ti. trfie^ -7 ym%m%y r 4 ^<\zmz\%^itifxii $ fife t # >±i 

<!: IS*]© 2 Xt± 6 ietfe<7) y-^yry^o 
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^mn<D 8 0 %i^j.±x-$)^ z t $r#m t-r^m^m i fe«<^ ^-^yr^^o 

i^JL± tc ^: O ft ^ ^ W t- -?> jtfS^SS =^ $ X. ^ t ^ 1- 2 X ti 3 

fe®<7) 9 -V' > 7 > T'o 
[W*:^ 1 0 ] 

ilc i: -r 9 fS«0 ^ v > 7 ^ T'o 
[W*:^ 1 1 1 

\mim. 1 2 1 

Hlrieil^^f53ij^{i> ^±mt%\tMify y^^^^^tsZ.h ^#||ti:1-^l»^«9|E« 

^ V > 7 >■ >'°o 
1 3 1 

^> ;w CO A:^j 7 - V ^ ;v ^ ^ - i" ^ A:^ ^ - ^ t > 

i: ^Jjf m^: t" ^»*« liem<7) 7 > 7 > 7^ 

lit 1 4 1 

*t^:ttl L/;B#,6;-emjie^ 1 i!)*e7fcMtc*t LT-7 ^ - .i- 7- K^im^^f o fcf^. huIEM 
[ft^]p, 1 5 1 

^^ai L/cBt*-eHuie^2®i)*B^?gti^=]-L-c7'f - K7*7 - Kaij^^^f o/cf*. hum 

aje^i!f.l::*t LT 7 - K/^' y iJ' $ij^ i^jo zt ^S^mt-T^m^m 3 lfi«o 7 > 7 > 

m^m 16 1 

m^tirtuzn Lxy^- y ^^mm^^jo zt^ s^m. t-r^ 3 ie«<7) y-^yr 

y yo 

[If 1 7 1 

^rym2mi&itm^M'fi\izn\^xy ^ - v/^y^um^kriozt^s^WLtt^mim.z 

tZWi,<D "7 y T y -f o 

1 8 1 

w\uxti'^=-'^mm.tmuy-^yn%mity r 4 ^■<(r)xt}^t(om\zw.m.'^ixh tti> 
^l^«-^^o^E^l!^B#^;5^A:^J/^*7-'»^:^al \^xi)-hmm\iz^ti^^^ -^mzK^ 
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IIS*3S 19 1 
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1/ 



[0 0 0 1 1 
[0 0 0 2] 

M. (WDM : Wavelength Division Multiplexing) IftMiE'y ^-r ^IZMm^iX^it^Um 
[0 0 0 31 

^-v^-^^^ii^i^ (add/drop) B#tc. ^<Dm%xmM\^Xy^y7yv°\iZxn^i^^^\% 

10 0 0 4] 

jSm#14coei:#;^)^^IlI hi^^^ (7^-K7*7 - KM) o 

[^#^:SCfi^ 1 1 Y. Sugaya, et al., " Suppression method of transient power r 
esponse of Raman amplifier caused by channel add-drop" , ECOC2002 28thEurope 
an Conference on Optical Communication, Vol. 1, Sep. 9, 2002 

{i¥^^t'f-:^W^2\ Stuart Gray, "Transient gain dynamics in wide bandwidth disc 
rete Raman amplifiers", OFC2002 OPTICAL FIBER COMMUNICATION CONFERENCE AN EX 
HIBIT, Mar. 17-22, 2002, ThR2 

[0 0 0 5] 

mn^h^t. ±.m(r>'i^^m^iiz^^^xmLtzm^. \^xr<Di.^^j:um^^^Ltzo -t 

ti:io^. ±.%^mmfxui^z%zm^fifzm/^^xkt^ rn'msc^fi^m^^^^-^^^z^-oxii 

^^fz^m(Di.o ^z^ mliWi^it^zmrhy ^ - Y'y ir^y- vmnfz^yxkt^ y-^yry 

■fp^'Dit^u^u'^Wii^ituxhhhTxommmt^zn'i^^x^-r. ^^-^•f^^^>>'^<D{ii:^J/^• 

[0 0 0 6] 

^(Dmrnt. ±.^<Dioti:umim'ik'f^tztb\zij:^^fzi><Dxh^. mmsL^i^i>m 
mM^mm.-^htz>sb(r>^-m 

miiE# 2004-3008752 
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2/ 



10 0 0 7] 

o 

10 0 0 8] 

ir^o :L(Dy-^ym«mmity T 4 /^i^z-m^^'y-co^ij^^Xti^t^^ If^^^^tifSL (sr 

S: Stimulated Raman Scattering) l^zi&mLXMXtlitcO'i&mX ^ i>m'{&Mm^zy. h-^ 

>^7ic75^^i§^i-^o ^(7)7. h-^y^^i^zx n^&yjm^ytiz^tix^mB^^ ^-)^^zy4 
^-^^^t:fy^x^^o :iot^. ^kyfB^^i'Z^tti^^mm^^^^j^^'DBmm^i'o ii 
^^hti^r-^ y <D^i)^iK h tt^t4\ m'ik-^mi&it^z^^ fth^mi^^ ^ ^-)^ \.zn-rh y 

[0 0 0 9] 

\:X±.<DJ^o\zmi^^iXtzy-7yTy^\zXM. OADU^OXCtimX'^f^fzy* V 
- ^'^^ -7 h 7-^5^ ^-ati-Tlciifiv^xAtrjSV^T. ifjltlx (add/drop) 
^> )V \zm.'^-t ^ r i: 4 < #1, ic * ^ <*: t^^-C ^ ^ o 

[0 0 10] 

^(om^^z^^^y-^yry^ht^ y ^ -yy ^v-YWM^'oS^K't^fz'sb. Xti^^ 
^umity 7 ^ ^<(Dxt]mmnzmm^tt^ m^it\.z^tfi^^m^^^ 

Xt)^^'7-\y^)\^^zm-^^^X. ^\t^'f-\^)V(Dd^ti^^n-V^)Vi)m'^\%\iZti:^X 9 , 

[001 1 ] 

m^y7^^^i,zm^^fi^^ikyjmm^(0^^^-(D^^y^- K^* 7 - K$imLT<) J:v> 

y^-vytu-vmmLxi>j:y^^o ^hiz^ ±timmuit. m^it^z^ti^^mmn-^■ 

mt^^^Xo. ^^;^i^Jfe7t<7)/^•7-S.^/HU;^®^27lc;0/^°7-=^7^ - K7;j-7- KflJ^ L 

[0012] 

taiEJ|# 2004-3008752 
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1^ 7 ^ >' 7 > y TS^iiffl ? ^iiM ^ X A is V ^ r ii-^-ffiffl $ -?) / 7 - ^ T- ^) -2) 
[0 0 131 

^ i: J; n^ii^oK^o 
[0014] 

M^tifc^fs^^i^ m^mm^m ^#x.t^j:«/^o ^o^fs^t^ti. -w-^Ttofs^ptp^ 

[0 0 15] 

ymnmityr^y^itzm^-ti>mMm-^±m^y^TA'^m^x'i>x^^^ --(Dm^^. ±ie 

[0 0 161 

^iiJSi «9 ^)iiv^7 >f - K/^-y ^mm^^v thtiB^^ ^iym<y ^ - K^^y 

i)-hfzib. W.mm\z^ti-hm^Lx\^too t^x. ^(D^miz^.^y'ryTyyli. ± 

<Dih:^mmi:ndmj^i:mx.rii x\^^o :i<DXdiz^ 2^m<7^mmmrt)n^^t^zxio 

[00171 

m^Z'^^^y-^yryyii. ±j&(d x ''Zy-^ymmmi/ty r 4 ^imBt/tu. m2m 
i^itM. xij^e^'^^mm. mmutti>iz^ y'rymmm^yT-(^^<Dtiit!^mifzns.w:^ 
fifztati'^-i^mm^mx.. ±timmuii. ^mxtf^e^^mmRzfiati^-^mm.om 
m^^izm^'^-x. ±mmiRvm2m^itM<D{}^-fj:< t iii«!tL:^-i<zMLxmmi:^fo o 

[0 0 181 

Mi^e^iz^ ±mmmmi. y-^ymi»^m^y r ^«Dxti^iz^if^m'^±o/':u-^ 
w^t^ffi L7tB#*T-^ 1 m^itMizHLxy ^ - * 7 - vum ^n-^fz^. m^it:^^' 
y -7 ymmm^y r-i/^^ mm-r ^oizm-t^nrnx^ m^^mmx-m 1 m^itM izn l 

mtj^iiziiijr^ im-^-it<Dy^ 7 - mii^km, l fzm,^.xm 2 m^&- i^zm l-c^^-k^* 

tBfiE# 2004-3008752 
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[0 0 19] 

^(Di:n\zy ^ - Vy ^"7- YUYM tti^^tzy ^ - Y/< -j ^ ^tf ny-^^T 

^ m^it'^MMn nii^xtiy^'o - ^m^^.^\^xij^hm%v^\^^t]y^v - ^m^zw^k^i-y^h 

•[0 0 2 0] 

^■±i)mm-t^t/ty r yM^im±izMW:^^. mm^^ify-^yry-fKn ^mm^^fi 

iiiJl-r ^ 'pij X. m 7 -7 T > y'KXt} $ ^x/i'ft-t^<^^ ^ ^-^ ;L^i5:75^'0 A D O x 
c J: (9 ^tl>-r ^ J^-^-e^ o xi,. mmw^ tii>m^^ -v ^-^ ^ ^ < 

10 0 2 1 1 

i^i±<7)x 9 izz(7)^mi<zx*ti^. y-^ym^&m^y r y^i^zMLxm 1 m^itm^^-hm 

ho tLx. m:Hmi&it^z^ttihmi&^r^^)V(Di^Mii. ^^zfjm^if^z^tKh^mi^ 
■^^ ^^}\^<Di!^^(7)^ -hmm^m&^T^zt^M^fix\^^ho ttz. ^^0^$ j: 0 ^m;^Mi*a 

tft<D^mB^^^-)^i<zii-rhy-rym^f^mt/tyr4y'i(Dm^J}-^ii. Sv^o C<7) J: 9 

I^B^ ^ ^ife-r ^ *!) Oft ^off^^j 
lo 0 2 2] 

JiJ<T> ^omM'^z^.^y-^yryy'RXf^it^^ts- iftmm v x x a (T) # j# o v> 

(i [Bj ^HLx&mirh mM ^«H&-r ^ o 
( 7 -7 > T > y <7) n 1 mmfm) 

i-r> z(D^m(z'ghhy^yTy:f<Dmimmifmiz^^^xmm-rho mm. ^<d^ 
mi<Z'^.hy^yTy/(DmiMMfm<7)m^^7r^irmx^ho ^(omi izm^nrzy-^y 
ry^i 0 0{±. 7tA:^;i^i o i:^-^±iiit}^ i o 2 ici^]:*-oTiiit^eem$tt/', 
9 1 1 1 . 1 1 2 . 9-7>±^i|isffl7t:7 T -T/s- 1 1 ORZ/it:^y'y 1 1 3 ^«x.^ 

o * 7-7>T>y 1 0 0 ti, 1 1 1 tt/cA;'^^- ^'^SO-gp^W 

^i-^s^^iS'gBi 2 1 . Tt:*^^ 1 12 izmm.^fifzm^&. 1 3 2 (Btf:^ia)je7t^##^ 
-rhm2mm^M) . itii-fyw 3tc®M$^fc®fe«i 3 3 m-nmrnit-k'^^^-f 

10 0 2 31 

±ijy'y 1 1 1 itX-h^ 1 0 1 ^^j^-X^XXti'^^fzWi^x s i ~ A s m {mt2VX 
±.<r>mm <r>'m'^^'^^-^y\yif^'Mc^Mzm^it(o-^^^^-tho ^^'^^fz-%\±^ 

-^g|5 1 2 X^^-h'^h.^ -^y)(r>m^iL\titi3-Ty 1 1 2--ai:^^ti^o ^^tS'SBl 2 1 

miEJ^F 2004-3008752 
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t±, itiT:fy \ 1 1 J: ^^^^ixfzWi^x s i - A s m <^)jt-^-^ ^ ^■^^i^^rA:'^ L, ^ii 
[0 0 2 4 ] 

®Hu:^ift®7t^7t^7"v 1 1 2^ai:'5-r-s.o itn-fy \\ 2{i, ^^^^^ i i i J: 
O^iJiiL/^M-f-^^^wi' A s 1 - A s M 'ii^tsm^it'kity r ^ ^< \ 1 0 '^aj;^!-^ -5. 1 1 

1 1 0 \zm^^-fi>o 
[0 0 2 5] 

ift^^^l^l 3 3fi> ?^:RA p 1 - a p n (N{i2m±0^m) <7)3t tb;^Ji- ^ M)j|5 L D 

3(i. 9 V^^±iilisffl3fc7 T '1'/^" 1 1 0 7&^65-IJiiL/i'ft-^f-^^Wl^ A s 1 - A s M <^'(i-f-7t 
^^ti^\ 0 2--ai:'3l-'2.i: t tie. ib^M 1 3 2 i}-h^ts^ixfz'iimi^^ ^ ^ )^ k p 

I ~ A p N (Oft:^®ife^^7-7:^iii|iiffljt7r>f /^-l 1 Onm^&l-'So 

[0 0 2 6 ] 

t&ftli. J-JITO^ (1) -t?*$tL^^^=^*-r^o 

[0 0 2 7] 

Apo<Api<Ap2 <•••< A p N ••• ( 1 ) 

NiD^^-^^^-'i^cor^S A p 1 ~ A p N co^ *)O^Mv^ftJiXT-e^)^o 

[0 0 2 81 

t fc, y-^ym^tmity r ^ ^< 1 1 0<7)^P^<7):g$ L ct 19 m^^ilita^l^'&ttL^N 
A p 1 - A p N tC^t-r'5)It7-7>±iiligffi7t7 T 1 1 0O^?*KL e f f 
>&^~S< ^£i>^n. m^ifM 1 3 2 . 1 3 3 ^^^9-^>liiliSffl7fe7 T 1 1 0 kzm^^iX 
(v^SAp 0 - Ap N <7)ia,jg-f-^^-.;i/?r'g-tr) <7)/n°7 -5&^^^^$^^•Cv^>^,o ^Cl 
-C% ^?:<J:gLe f £ li. i^lTO^ (2) X-^^fL^ho 
[0 0 2 9 1 

Le f f =[ 1 -exp(a Dl/a ••• (2) 

atefi 1 i l9;^i v>o 
[0 0 3 0] 

ffeijt^^ 1 4 0 {±, ^-^M 1 2 1 J: 19 $tlyc^'^t^^ir^-^^OA;']^^°7- 1^^ 
i)^hy-^ym^^mity r ^ l O Km^^f^^m-)imi^it^z^tf^^W}1&^^^-)^ A p 

0 o/N°7-^p;fS'(st;^Jiii-r-i)o ^tz^ mnui 4 o(±. ©)*a^?i^i 3 3:fy^hy-rym% 
m±yr^^^ \ 1 0 i;'0t^^$:a'i.m:^iife^tc'^jtL^®)^^^^;i/ A p 1 ~ a p n "tn 

m^ith -v ^> ;w \izmM^ ^ ^ t < tc jtKL.«^#tt ^ ^ - Ti'^^-e ^ ^ o 

[0 0 3 1 1 

umul 4 o{4, xti^titzm^it<D^^^-^n^^i)mWi-r^^ti»:<mf^-fy-<r>m^^^ 

I I 0 i^zm^^^th^^i^yfmi^^<oy^u-(D^ky ^ - K-7 * 7- Y'mmi-^<Dmi-t lv^ 
'kMM-ri>o fzfzL. m^^^zx 0, Fjf^mii^^j:^o mmmi a o(±> xti^ntzm^ 

ift L T V ^ V Mi ^ ^ ;v <^ 7 V > if ipl t C Tsl # 1" ift ^ ^ ^i' <7) / < 7 - 5r -e -r 

ailiE# 2004-3008752 
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-g-^ ;lx^^ii-^^-v ^^;k7)A:'3/^°7- i^^Muji^o'v^T, >ltLlb'^l-^f-^^-;^oai;'3/^°7 
mi&$n-5>mr:^ia*e^<^/'^°7-Sra^7\:?l^ 1 3 3 Tj^ib 7 >tiitisffl^7 r ^ v< 1 1 0 
10 0 3 2 ] 

tfz. y-^ym^^myty T 4 ^< 1 1 ocoA;'3)^t;i3it'5>^'fi-^-f--v^on;*tl-^9^^ 
iii|isfiJl#(i. m i:®)4e7fc^^°7--et#'bn-2)/Mt-§-^ij#o 5 0 roJ-J.i. tft l < (i 8 0 

±i:^^J:9^ 7-7>iii|igffl:Jt7 T^/<1 1 O^O^-^^ifls^ttiiSftfeTtJiSi 1 3 2 . 13 
10 0 3 31 

^tc. 1 ^i£f^^JC#^7-7>T>y 1 0 0<^^^ffl. ?:!)*tcov^-c, ^15.0='^ 

2}:mmtMitL-o-ommi-i>o ^is. Il|2li. Ill it^1^Jti'f^'5>7-7>7>-7°l 0 0 A 

omi^^Ti^-riii-e^-So tfz. m3ii. m2itWcm^zm^y-^yT yy°i oobo«^^ 

[0 0 3 41 

miitt^mizm^y-^yryyi o o A-e(i> ift^^i 3 2-d-hiiilj^tifzmmitit 

. %fsyv \ \ 2 ■^'i^x^'^yn%'^m%y r A o 0(nm-1i (AtiS) o<;z^7)-t>it7-^ 
^iiiligffl^7T^/-fi 0 otc^ti^^ix^ o % 2 ymM^z*^.^ ^ y r 

yy'i 0 0 B-ei±. aJ57t?i^ i 3 3 ;0^^aj;'j$i^7t:iii*i7ti±> ^t^^y^ i i 3 ^mx^-^ 
ymmm^y T ^ 1 0 0 (D'i&^j iOiti^) <7)^T()^hm'7-^ymm,m^y r ^ y<i o oiz 

[0 0 3 51 

[1I4(±. miMMfmAz^^y^yryyi o o (D^-ryi^mm^y r 4 l 1 Otcio 
If^m-^^^'^'y-'^^X^^o 11 5 {i. ^ 1 Jtf?0f!ltc#^7-7>T>7'1 0 0 A(7)7l£-7 r 
-</-?i 1 0 ^;^3^t'i.M-^7lf:^^°7-5t^-e^>2)o net*. ^2 Jrtfcl^Jt^^^^vyT^yi 

0 0 B(7)7t-7 r -f 1 1 0 t;j3{t^'fS-^7t^^°7-57'^t:^^^o Ztih(Dm4~-m6 
l^isv^T, It!* (±7 -7 > ii ifsffl tIc: ^ r-fz-^l 1 0 O 7 r ^' /^"S^r^l-o ttz. [14-1116 
liiSV^T. i:^*7 7G410^ G510. G61 0 ii^ti^fii&M 1 5 3 0 nmO-ff-^f^^ 
^.;K7)/N-7-:0-^?r^L^ ^^^70420, G520> G 6 2 0 ti-etL-Tjfx^^ft 1 5 7 0 
n mOM-^-9^^^->'l^«0/N°7-^"^^^L. ^''9 7G430. G530. G 6 3 0 {i-et^-T 
ttrSft 1 6 1 0 nm<7)^i-^^^^>'^0/^°7-:S^^^^1-o 

[0 0 3 61 

i:K<bii4 -me ^Jt^-r^ff. ms. me) (r>m%tikM\^x. mi3mi^ 

(112. 115) ikifw.ii\^Wii^ (UK 114) o^i-i-cT):^;^?, ^-^ymnmity r 

1 0 is tt -S) 7 -^;ftf CD^^g^^^#1i75M^ $ V> ^ t ti^'^-h-Z,^ 

[0 0 3 71 

ll7{i, ^l^Mff^^JC#-|,9-7>T>r 1 0 0<7)jfc>'T^/N'l 1 0 Hi5^t^!s!)^^^^^• 
7-:9-*-e*-S>o 118{i. Ift 21tic^!)t^i^'?) 7-7>t:^7''1 0 0 B<Z)^7 T ^/-^ 1 1 0 [Z 
i3tt'&®)|2*^W-:^^-e^^o 119 li. ^2 J:l:«c1^Jt3^^^7-7>T>7°l 0 0 BtCjoV^ 
X^^-h^(Dm-^^ \ ^^)\^(DXti^ y ymzon-oiiLfzm^^iZ^ J%^fzm^'f-^ ^^)\^<D 
tbtl^W- W^;l^<7)J^^'^#tt*^t-i>'7 ^jS, ll7lIi3V^T. ^*7-7G7 1 0 

{±^ft 1 4 3 0 n mOiaj^^^^:^|p]56^^7-^>liipSffl3l£7 T^/N' 1 1 0 K^^^Ltzt^ 
Oi^l^5t^^•7-:^*^T'^bl9. ^vyQl 2 0 li^S 1 5 1 0 n m<7)iftfe^$:Hu;^7)^'b 7 

ffifiE#2 004-3008752 
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7 -70 8 1 Olir^;^l 4 3 0 nm<7)mil^it^^^&yo^^^^-^yi^^'^^ity T ^ y< I 1 0 izm 
^Lfzt ^Oib*e^^^°7-55-*-e* ^} . i^^'^^G 8 2 0 (±rSS 1 5 1 0 nm(Dmm±^m 
■^i)-hy-^ym^^mity r -( 1 0 Ic-fitl&LTtii: ^<7)if)^e7lc^W-5t^-e*^o iTt:. 
|II9l3j3V>T. i/v7G 9 1 0\tm.^ \ 5 3 0 n mO'(t-^(7)tL.^J|f ttT^) l9 . i^*77G 9 
2 Om^Wzl 6 1 0 n m(7)'fg-^^<7)JiE->^#ti-e^^o 'ik-^Wil^ (IDS, 118) Otf-^tcfi 
. MrSSffli) ( 1 4 3 0 nm) (^Sft^^ t Jrb^T . S^^majJ (1 5 1 0 n m) OE^^^fi. 
^7T-f/<l 1 0<7)fi#:^lp]HB:oT/W-:*^'#^LTi3l9. v ^tiipgffl^^ r -Y 1 

w^-r^h^^ii. ±fB^ (2) x-m^ti^^M^L e { f t-ism^^'S.o m^^si^ott^ 

. «75^'M\/^{5t\ ^^tiSLe f f 75^'Mv^(7)-C\ 119 J; ^ tc, |^.^ilS7)?ii < 

-§> ^ J: 19 W« ^ ffiB&ib t -C o 
[0 0 3 8] 

gi 1 0(4, m 2 it^mi^z'^.^ y y T y 1 0 0 B<Dmu^^^ v )v^m'^7i^'fvy y 

Xh^o ^OflJ#y!>^^ h;l/'^SI)(4, i&^f-^^>'l'-/&g^ 1 430nm, 1445nm, 
1460nm, 1475nm, 1490n m'Bi^ 1 5 1 0 n m L> 15 3 

0 nm~ 1 6 1 0 nmi: L, ^-^-^f- ^-;K7)¥*^flJt#^ 1 8 d B <h LTtt*$:fXfCo 
LT. iOHI 1 0 tliSV^T. i:^''^ -7 s +l4ft®tSS 1 4 3 0 n m<7)®)^^7feO/^°7 - ^ 1 d 
BiitJP^HJrfctir'^, "fyy s -(4M?Sgl 4 3 0 n mO|Sb^7lc;«0^^°7 - ^ 1 d Bi^il'^^ 
"^fzm^. fyy 1 +{4«;SvSSl 5 1 0 nm<^i&)e7tO/N-»7-=S- 1 d BliSn$^i:/>:^'^ 
, ^.tK, 7 1 -tiftftrSSl 5 1 0 nm<7)ls^)®7tO/^'7-^ 1 d.^WP^^tz^s'^^ 
tt-e-tLlij3tt'5)flJt#^^i> b^i^^ifiAG^Ti^L-Cv^^o 0 /i^'b^^-^-^ J: 9 ^ 

[0 0 3 91 

AtJM■t^<7)^^•7-^^>'^^»>&^^f-■\'^;^S!t<o^^^;^^fe^i-^i^^. #^?feSo^g-f-^ 

[0 0 4 0] 
[0 0 4 1 ] 

tijtc^eH Lfztiit)m^it<7)y^'7-U^)i^^miztiLX. miiiljm-^^<7)^^U - l^^Ji^'t- 
^iZ'^^^yjl^izmi'^^^^ ^ t ii-ajmx$>:ho 
[0 0 4 2 1 

111 1(4. 1^ 1 Jtie^?!ll3'^-i,9-7>T>y 1 1 0 Alcistt'Siljfe^^W- 

n-r^tiit}m-^it^'^'7-]y^)^mm<7)j^^^^7Fi-i^yyr-$>^c m 2(4. ^2JtfefRit3 

#^7-7>T>7'i 1 0 B^ci5^t•Si?)^e7lc^^•7-^^;^Mtl^^i-^a\:':'^t-^7fe^^°7- 1/ 
^;i-^i(j<7)ft.^^^1-^''7 7-T:-*^o >ti3, HI 1 t^iSV^T, i^'^^Gl 1 1 0{4tt#&$ 
ti^W}Bit(Oy^'7 -U^)\^i7!pL. i^^'^^G 1 1 2 0 {4ait;'(t^^<^^^'7- u^jw^^-r 
o i/i, HI 1 2 tliJV^T, i^^^G 1 2 1 0 {4'e^^^tL^i&je5tO/N°7- l^^^l^^^L. 
i^*7 7G 1 2 2 0 {4ttl:tHi-^^0^^*7-^'^;i'=l:^-ro itLt>|lIl iRVmi 
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-2> J: ^ tc, mumB^^"^t>ti^^ 1 itWcmiiZ'^.^ v-^yy^-fi 1 0 A t . t^:^ift*e7&-'=ff 

1 3 IZTTs^ixtzy y 7 y y 2 0 0 (i, ±Xt)M2 0 1 75^^ jfc/±l:tli^ 2 0 2 [p]75^o tiiiic 
BBM^^x/::. 2 1 1 . MMy r ^ ^< dti^m^) 2 5 0. ^^T'^ 2 1 2. ^"^ 
yi^nmity 7 ^ y<2 l Ol^lfitijyy 2 1 3 ^Hx.'&o $ "bt-. 9 vyT>7^2 0 0 fi 
. 7fc^^9 2 1 1 \zWm.^iitzXti'^~'^^m.(D-%^m^1ri>^^'^U2 2 K ^t^^-T" 
7 2 12 KmWi^i'^f^m^itM2 3 2 (tfj:^iJb*27fc^^#&1- ^ ^ 2 ii)*H^?ll) . 

2 1 3 U«g|$^x/>:ii)*S7tii2 3 3 {'ik'^mi^it^m^'r iWil^itM) > SU^ 
^2 4 0 

[0 0 4 3] 

iti^y'y 2 1 1 ti, itXl3^2 0 1 ^^f^LTA;'3$tL/^?^g A s i ~ A s m (M(± 2^ 

^^^2 2 1 icip]ttTm:'3$n. 5^i9C)«-^^{iM-7r-rvs-2 5 0 -^tb:^; $ *t;?,o 

[ 0 0 4 4 1 

aM7 7-f/^~2 5 Oii. 7fc:^7°9 2 1 1 ^^;^/ 7^7 2 1 2 t <^)r^ HBfi® $ tLTiS «9 . ^ 
2 1 1 i}-h^ti^ttfzm^it^XtiLX^ ^(Om^it^itiJ 2 1 2 i-eiSMt" 

-2) o 

[ 0 0 4 5] 

mi&DtU2 3 2ii. ^ 1 «f^«^t;;fett^lSiSS7la?^ 1 3 2 t |5]»o|tit L. rSft A 
p 0 (Dmi^^^ ^-)^^^t^m-)jWifStit^itijyy 2 1 2-^m:^-r'l)o 2 l 2 

a®:7T-f/^"2 5 0 75-'^pj3i L/;'ft#^i' ^wi- A s 1 - A s M i^tsim^rit'k y -7 ym^^ 
mityr4^<2 1 0--ai;^-r^ i: t ^tc. m^^M2 3 Z^-hH^tJ^ixfcmm^^^il' ^ 

p 0 ^^t^miimi&yt^y-^yi^^smyty 7 4 ^^2 1 otc'^^&i-^o 

[0 0 4 6] 

®fe7fcii2 3 3{±. mi^mii^'Wjziin^m^itMi 3 3 tmm<^m^^^L. r^gA 

p 1 ~Ap N (Nt± 2 Jii>±<7)^^) (D^^m^'J-^ ^-)^i)^^M.it^fttz^ik-^m^±iitijy'' 
y 2 1 3---tfc\t]-r'?>o itfsyy 2 1 3 {±, y -7 yi^mmity 7 4 2 1 o:^^hmm.Lfzm 
A s 1 ~ A s M ^-&tf'fS-^^^^ai:t)^2 0 2--ai:^Ji-^ 1 1 1 mi^^M 

2 3 3 7f)-hliit)^tifzNmi&^^ ^ P i ~ A p n ^'^tff^:^®?^^^^ >li*Sffi^ 
■7 T -i'/^-2 1 0 iZ'm^ir^^ 
[0 0 4 7] 

[0 0 4 8] 

tfz^ t^^^ib^Ttt^i^i^-SNift^e^^^wi/ A p 1 - A p n i/znir^y^ym^^mity 

7^^<2 1 0O^^:RLe f f {i. my-^ym^m±y 7 ^ ^^2 l 0<7)^|^<7)S$l J: i) 
S< ^-i) i d t;. ii)feM2 3 2. 2 3 3 ■h^hy-^ym^'^mity 7 4 ^<2 1 0 t-'0t|^$:}x 
-Sl)®^ (r^SA p 0 ~A p N <7)iij7e^^^-^;i-^#tf) <7)/N°7-^^^IS:5e$^xT»/^^o 

[0 0 4 91 

$lKaf|i2 4 0 {±. ^-^giS2 2 1 (Ci 0 ^=-^ "^ixfz^im^^^ ^)\y<OXt)^^n-i^^ 
;i/H^o'v^r, 7tA:'3^2 0 1 ^^LXXt}^iXtzm^it\iZ^iiX^^m^'^\^)^<r>/'i 
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2 tJ^c? v-v-^iiipgfflTfe^ T ^/-f 2 1 0 iZ'm^^fi^m:f7mi&±iz^tix^mB^^ ^^^^ ^. 
p 0 <7)^^°7-^p;fS^i^^f^J^fl^■r>5.o tijia^2 4 Ofi. ilj^7t?i?.2 3 3:^^hy^ym 
ipsffl^t^ r ^/^ ^ 1 0 ic'fttl&^tL^t^^^Eb^^tc-^i tL^ib*2f--\'^^>'i^ A p 1 ~ A p N 

^ o 

10 0 5 01 

i(^^2^jKB?f^^Jl'f^'?>7-7>T>-/2 0 0 (4, 7-7>JiipSffl7t:-7 7'-f /s-2 1 0 
<7)M-^A:^lMJlcaM-7r-r^^-2 5 0 ^iix.T*5t). ^(OjlJi 7 r 2 5 0 l±. M-^^ 
7i?jl^7 r ^/-?2 5 0 *fei5-r^cot;^1-:i)B#r^7i)^ ^ljta^2 4 0 J; ^Si^E7t?-i 2 3 2 

Zt-/)^X-^^o tfz. mm^2 4 0f±. ®b^7fei!?.2 3 2 <7)$IJ^{r^1- ^BfrBl^P^-T 
[0 0 5 1 ] 

ii®7r^/s-2 5 0 ^. y^ym^^mmm±i}^m^^ti^^tKX lo. m^t/t^y-^y 
mmir^<7)mftL\^^o tti. mmy r -< ^^2 5 on. m-^^^mst ^ x i^±m7tm 

:kiz. iii4{±. :i(D^mi<z'm^y-^y7y^<Dm3mMnm<^m}S.^7r:irmx^^o 

iomi 4 I<zm^tifz9'ry7y^3 0 0{i. ^Xtl^3 0 lt^h^{iitl^3 0 2 iiZm^"^ 
oTjiit;@e®$tL/c. ^p^; T"'^ 3 1 1 , T -f/-^' (*fS3ii^) 3 5 0 . 3 1 

4. 3 1 2. 7 -^^ifiliSffl^ 7 r-f/-<" 3 1 ORVJf^-yy 3 13 ^1ix.'S)o t 

, 7 v>T>y3 0 0 {±. Tt:* 3 1 1 izm^^tifzXtl'^^^^mo-Uim^ir^ 
^=-9%3 2\ . itiJ^v3\2 lC^M$tL7t®fe^?!g3 3 2 (mr:^®^^^m#-&i--2> 1^ 
2®^^?]^) . 3 1 3 tr|ig!$;Kfc!aj27t?i^ 3 3 3 {miW)U%^Wi^-t h% \ 

^mitm) , ^^^^7 3 1 4 \izmm.^f\,tzmM.m%itm3 3 4. 25. $ijt»M3 4 0 ^it 

X- o 

10 0 5 21 

itfs-fy 3 1 1 itX-h^3 0 1 ^^^LTAtl$^^/;ft A s 1 ~ A s M (M{±2Jy.± 

^^3 2 I'^ai^'j^n. ?^I9 <7)jt^^f4S^7 r ^/^~3 5 0 '^ffi;': $ tL^ o ^-^f|53 2 
1 {i. itiiy'y 3 1 1 J: ^ ^'^^fitzit^^ ^ ^)\^ k s i ~ A s m ^-a-trM^^^ Atl 

[0 0 5 3 1 

31^-7 T-r/s-3 5 0 {4. iftiy°y 3 1 1 h^ic^^"-? 3 1 4 <h <7)F^t-@eM $ tL/c7lc;*r^S& 
^^^^y^ 3 1 1 :h-h\^ti^f^fzm^itiXti\^X. ^(om-^itiitijy'y 3 1 4 

[0 0 5 4 1 

IIMM^7fe?i^3 3 4 (±, Ma s 1 - a s m 0*IM-^^^^-;^'?-tt-e'tL^/A°7-p^ 

mmyT-(^^3 5 o:^-^iijiiL/>:M-^^^3^::^7'7 3 1 2^iiit!'r ^ 1 1 i> iz. mmm-w 
i/tm3 3 4^-hmMLfzmmm^it^^:^-:ry 3 1 2^mti-r^o 

[0 0 5 51 

®)fe7ti(?.3 3 2(4, mimm'}fmjzis^f;bmj^^Mi 3 2 tmm<Dm^i:mL. &sa 

p 0 0®*e^^^^;i^^-a-tfHu:^M)*e7t^7t*7°7 3 1 2'\ai;'3i-^o iti^y'y 3 l 2 {4. 
iti3':ry3 1 4 /&-<bPJ3tt7tm-^^25.t/^M«-^5lfc«r^-7>i^ipSffljlc7 7'>f/N'3 1 0-^tb 
;^J1-^ i: i: ^li, ISii*a^?S3 3 2 ;6-^m:tJ$tLfcl)^f"^^;i^ A p o ^^tsm^mmit^ 
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[0 0 5 6 1 

mr^i/tM3 3 3 it. mmMMWjzisn^mi&itmi 3 3 tmm<7)m^'S:^L. i&^A 

p 1 - zip N (Nfi2Jiil±<7)^i&:) (DNmi&^\ ^^)\^^^^Mit^nfz^iklJmB±^it-^-:^ 
93 1 3^liil3ir^o itii-f7 3 1 3 f±. it'7r^f^3 1 0 *-<biiJ3i L^cm-^jfe;®.^'"^*^ 
^t-^^^:7feai:'7^3 0 m^it;m.3 3 3 tJ- ai:d $ tif^ NEfj^if- A- 

[0 0 5 7] 
[0 0 5 8] 

^ Tt:. m:^®)JB^tw-&itL^N®iie-5^-v^wl/ A p i - A p n t^^+l" ^ 7 ^iite^Tt :7 
1 0<^^^iJ:SLe f £ fis ^m9-7^^Jiip5ffl^-7 r-r/^'3 1 Oco^^coft^LJ: 
I9:g< 'Sr^cto^ i&®«3 3 2 . 3 3 3ii-h^-^ym^mit-7 7 ^ ^^3 1 OtC-gti^^tL 

[0 0 5 9] 

m^^mity 7 4 ^^3 i O {C'et|^$tL^ii)^f-^^^;u a p o ^^tsmyjmi&±<^^^'7 -^^Wr 

^m^mn-r^o ttz. mmu3 4 0ii. m^tftM3 3 3Tb-hy-r>mmmityr4^^3 

[0 0 6 0] 

i(7)^3^MMt^'^'2>9-7>T>7°3 0 Oii, ^- ^ 3 2 1 J; i9 ^ $ 
( 9 -7 > T > ^ 4 ^Mf^^.) 

i^$lJI^^> oltg=&^t^t^%1-^o 1->t^t>. 9 v>7>7'4 0 0 ti. ^A;^^4 0 1 >6-'b^ 
mtJ^A 0 2 [p];e»-oTjl|pj::BeB$^;'^. 5^;?7 4 1 K 4 1 2 . 9v>Jii|igfla 

7fc7T-f /-^ ^ 1 0> itfiy^y 4 1 3 25.tF^>^7°9 4 1 4 ^Hx-^o 7-7>T>7° 
4 0 0 {i> Tfc^ 4 1 1 tC|g^$fL7^cA;':^-<5'^m<7)— SP^Iig£1-^^-^^4 2 1 
. %fsy°^ A 1 2 tc^^$ti,/^ib*e^?ig4 3 2 (iu^^Sb^Tt^ttl&i"^^ 2 iij^i^?!?.) , 

^;^yy7 4 1 3\z^m.'^Mzmi^itm4 3 3 {msmmt^^^-f ^^\mmm^ . it 
iJiTvA \ \\zi^^'^itfzm2^=-9mw(n>-u^mwL'^h'^^9^4 2 2. -blxi. %m 

g|54 4 0 ^^x^o 
[0 0 6 1 ] 

itijy^ AW ^A;'J^4 0 1 ^^X^XX-fi^^fzWi^X s i ~ A s m (Mf± 2 

}L(r>mm (r>m^^^y^)^if^^\t^^tzm^it(D-u^^^-f^o ^^^^tz-mt^ 

-^^4 2 1 ti[t]ttTtB:'3$^. l%^(r>m^%\t%-ny^ 4 i 2^^-ti%f\-ho ^-^^'^15 

4 2 1 (i. it-hy'v 4 1 1 ICJ: 19 :S-ilg$:}xfc<t-^f- ^ ^^^i' A s 1 - A s m ^"^tsmmt^ 
[0 0 6 2] 

ii)^7feii4 3 2{±. mi^mmmiziBiir^mi&itmi 3 2 ^ii^^iomdt^^L. ?^:Sa 
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■7T^/M 1 0^ai:'Jl--l. i: ttc. i!jj2^?i?.4 3 2 tS^ ^ ai:':» ^ tL/.:®^-^ ^ ^wi^ A p 0 
[0 0 6 3] 

!aj^^®4 3 3(±. ^ 1 ^Mi?F:^St;i3tt^Mti*i^?J^ 1 3 3 i: |B]1=icoffiit L. r^K A 
p 1 -Ap N (N(i2J^±<7)^|fc) <7)Ni!)^s^^^^^^5i^'#S'^l:$^^/^^^:^ibfe*^7t5^7° 
9 4 1 3^iB:t)1-'i>o itijy'y 4 l 3(±, y-^^itiliSfflTt^ r ^'^■4 1 OTJ^ibiiJiiLf^te 
■^^--V^Wl-A s 1 -Asm =^-^tf«-^^^^:^/7'7 4 1 A^^ti-r^ tti>\,Z^ ISJ^M 
4 3 3>5^e>aitJ$^^/::Njsl)^^^^^-^^ A p i ~ A p n =Sr'^trf^:^ii^jfc^ >iii|iaffl^ 
7 r -r/<4 1 0 tc-gt^^-r-So 
(0 0 6 4 1 

*;^7 7°9 4 1 4{±. itiiy'yA 1 3>6-t>iiJiiL/i'fi-t?to-fl5?r55-K1-^o 
-^{i^-i5'g|54 2 2 tC|t]ltTai:^J$n. ?S»)<7)^S-^^l±^tl3t>«4 0 2^&!,tS^*l^o 
^-=■^^154 2 2 i±. itiJ -fy A \ A\z^ 5^^^ fttzm-^r ^ )V A s 1 ~ A s m ^r-^tr 

[0 0 6 5] 

ti^d -SNib^e^-V^-;!^ a p 1 - a p n 09 t>ft^?&ftJ^Ttr^-5>o 
[0 0 6 6] 

tfz. f^:^S)^^tc#ttL^Nib^^^^-'^^ A p 1 ~Ap N t^?t1->i.7-7>iii|iiffl7l6-7 

T^/s-4 1 o(Dmm^Le i i ti, my-^ym'^mityr 4 /<A i o<Dmm<^^^Lx ^ 

:R< 4"^ct9i;. mi^itUA 3 2 . 4 3 Zij-hy-^ym^^mity r ^ A 1 Otclit^t^ix 
hm^it (rS:RAp 0 ~Ap N OSiie-^^^^-^-'W^'a-tf) 0/^°7-75^IS^$tt•CV>^o 
[0 0 6 7] 

$IJ^S|S4 4 Ofi. ^-^J'g|54 2 1 tcJ: «9 ^- $ ^ :?^;K7)A:^7^>*7 - I^^ 

[0 0 6 8] 

L . iaij^^<7)/^° 7 - mn ^ mm ti^f 9 - ^ e d f a i5 tt ^ ^ - /s - v 

^> L D to eiJf^ * o T e> > ^ <^ $lJt» ISII /iMi-^7l£/±l 

iij®:fir(p]tCcfc oTM^^o mi 6 (a) a. km(Dy-rym^mityT4^^ 

16 (b) {±. S$ 3 km0 9-7>±iil)sffl7fe7T^/-^ti^=J-1-^m:^®)SeB#ici5ttSEb*e7lL; 

'Mi;>ft1--5)to:/:{t-^<7)tL.^^^-r^'*7 ^ttemie (a) RVmie (b) 

tCioV^T. ^^7 7G1610a^ G1610 b {ii&^^^^•7 -OB#r^I&^^7F L> ^^•^^ 
Gl620a. Gl620b l±M-t7t^^°7 -OBtrHlS^^^-To ^nhm 16 ( a) 5{)-<b 

5/u s<Dmm:^^^c^o -:^> mi 6 (b) ^-h^i^^^xoi^. ^k:fjmi&<r>m^. m 
3 0 ;M s tmiimi&<om^ J: '0 i>m< ^-^o 

[0 0 6 9] 

-a^^a^oADumizx^) m-^^ ^ ^ jvm^mmir ^mi<z±c^ s^^d^o:^- -/n-- v a. 
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n^^fzisb. \ 0 fx s-^-V-'(:(D^tim\m^€^^t^^ho t^^i)K y-^yryy^-^^n 

$iJiW ^^T 9 «! t 9 -7 > r > 7°Hi3 tt -S. 7^mB^(Dyi-- /s - V ^ - h ^ T > V ^ 

[0 0 7 0] 

±j$co 2^p&^iJtfli^^<o^5c?jt§t3ov^T. ^m^itmi 5 KTF^tifzy-^yryy'tm 

(T^\^^-k 1520nm. 1525nm<hL. 1 5 2 0 n mOM"^^ ^ ^> ;W L T 1 
5 2 5 nmO#-^^^:TWW^ o n - o f f L # OfD^#14tCov^T^liE Lfco 
[0 0 7 1 1 

HI 7 (a) Bu:'7lHlJ^B#H:fett^fL>^#ttt:-aboT. i5''^7G 1 7 1 0 a fiM^ 

2 0 a }iM^^<7)mtJ^^°7-^^;^^-^tcilifi-<2, J: ^lS)^^<7)yN-7-flJ^>&^^^T^*tf^ 
^:^S'7)M-^^otB:d^-?7- P^;i-^^1-o HI 7 (b) (i. \k-nm^n\zio\'f :b 
tL-^iff'ttT-^oT. i/^^G 1 7 1 0 b {iii)S£7ic;60^^°7-tiJt«7iqT^5tLTv^4'V^;|:/t^-e<^ 
'^i-^3t<7)tB:^)/^°7- I^-^;!^^^ L. i>*^7G1 720b \t\%^it<r)^-f)^^'7 
^ Hif-r >2>J:^K)e7t^o/^°7-$lJ^^ j^^^f ^ n /i*>c£H<7) itm^^o mti/^°7-^^;v^^ 
1-0 ^tLfbHll 7 (a) 7 (b) <b^;&^>l> J: d tc. - Lfc 

tii^ o n-o f f \^fzth {m^it(0;^^ -Vm^'f^iyt^:^^) <^ 
)^>^#1±I±> m1imi&(^i^^ (HI 7 (a) ) . '^t-^7t<7)ttl;^J/^°7 - l^^^Hi^ t- -7 ^Ji 
^zmt-rz><D^zt^L. m:^!i)*2com^ (HI 7 (b) ) , 'ft-^^coaitJ^-^7- 
■7>lii|igffl^7T^'^^<7)^?;&:R<7)RTTP#F^=^;iHtT^'fbi-^o t/c^ Hi 8 (a) (i. 

yxh^. HI 8 (b) f±. ^k-iim^<Dm^^. :L(DWM^'^mzii{'fi,m^ittmi&itm 

mt^(omm^W}^7^1r^'yyXhZ,o ^*3> his (a) 25.0^'H18 (b) l^isv^r. 
^■7G1810a. G1810 b {im-^^O^K^ill^^ -718203. G18 

2 0 b{ii!jje^^li60B#ra^i!j=^^i-o 
[0 0 7 2 1 

^tv^H17 (a) ~H18 (b) ^-(b^j-J^^-S i ^ t^. -fa-^^tOX x 71:;cO/n°7 -'^ 
ifttc^+LTHo:^®j^2(oi#^. ^t-^^(7)/^°7-Mi:[slB#^ciife^/^•7-?r;^x•y y^iticfij 

[0 0 7 3 1 

l^l±(D^ t^^h. ^-^i|542 1tcj:»9 y-^ymsmity T -f/<4 1 0 (DXti^iZiolf 

^m^it<7)^<'7 -mMmkta^itfzm.^.x. mmu4 4 075^^7^- k7*7- Kfim=^^f 

9-:^. *-^fl54 2 2 tcj; 7V>iil^Iffl51c:•7 7-^^^'4 1 0 om:'j^i::*5tt-i>#-^^<7> 

^^^-^mamta $ :}x7^:^,*r-r% 4 4 o ^^^^ - k 7 - vmm ^^f 9 - 1 -e. 

iip$IJ-e i ^ i <t 7!>^~5^5i'^^o ^hl^Z^ 4 0 0 ^^^®)*e7iD?i? 4 3 2 . 4 3 3 H^t LT, 

-^^75^^7-7>i^*sffl3t:7T^/^~4 1 om^mr^(oi<zmir^mm immm^) x'oi>my^^ 

[0 0 7 4 1 
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7t?S4 3 3 izMLxy - K-7 7- K$ijtfli^tf o/cm> m^it^^y ym^^m±y T 

^^•4 10 ^fSft1--5.<7)tC^-r.&B#PB^ J: 19 4>Sv^ii,^t:-®b)S^M4 3 3 tli+LT^-r - K/n' 
i^SlJtflI=^=ff oT^) iv^o ±iEf«ma54 4 0(i. 9 "7 ^ifipsfflTfc^ r -f ^n' 4 1 0 <0 

4 3 2 KMLXy - K 7 ^ 7 - KljlJf^ ^^To 7t:t^. iW^it-^^y-^ ^if fiffl^^ r 4 
1 0 ^:ii:mir^<Dizmir^mr^X 0 ^ilv^/g|^t:-a*e3fc?ili4 3 2 {Z^LXy-i- I'y^y ^ 
©J^^ffoT^I) J: v^o $"^(3^ ±fEfiJ»SR4 4 Oti. r /•^ ^ 1 0<dX 

^^jiSHiStt'Sji-^TfeO/W-CT^t^itlL/cBt.-?. (^-^g|54 2 1 Tl^tti) -eii)^^?1^4 
3 2 KHLXy ^ - K7 :^- 7- KW^^^Td .h t ^ tc. 7 v > ipsffl ^t: 7 r ^/^~4 1 0 O 
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